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This equation gives the direction of the ray in terms of the direction of the wave normal, for F2 is expressed in terms of m, «, and p in Fresnel's law (18), and G* [cf. (43)] in terms of 7/z, «, /, and F2.
In order to determine the absolute values of in, 11, J>, not their ratios merely, it is possible to write
•    (45)
in which cr is a factor of proportionality which can be determined by squaring and adding these three equations. This gives, in consideration of (18) and (43),
i = ^(F1 -f <9')......(46)
9. The Ray Surface.—If a wave front has travelled parallel to itself in unit time a distance F, then F is called the velocity along the normal. The ray is oblique to the normal, making with it an angle which is given by
cos C = mm -f- \\n -f- \>p.....(47)
The ray has then in unit time travelled a distance 93 such that
$ cos C =  V.......(48)
93 is called the velocity of the ray: it is larger than the velocity along the normal.
If the three equations (45) be multiplied by m, n,p, respectively, and added, it follows that cos ^ = crF2, or, in consideration of (48),
<r = i : FSB.......(49)the direction of the axis, the crystal is said to be positively or negatively uniaxial. Thus in the former a > c, in the latter a < c. According to (35), in positive crystals the ordinary wave travels faster, i.e. is less refracted, while in negative crystals the ordinary wave is more strongly refracted than the extraordinary. Quartz is positively, calc-spar negatively, uniaxial.
